Role of RAF/MEK/ERK pathway, p-STAT-3 and Mcl-1 in sorafenib activity in human pancreatic cancer cell lines.
Sorafenib is a multikinase inhibitor that has shown promising therapeutic results in different tumor histotypes, both as a single agent or in combination with other treatments. We analyzed the in vitro activity of sorafenib in pancreatic cancer, one of the most lethal and chemo-radio-resistant tumors, using four human pancreatic cancer cell lines (t3m4, Capan 1, Capan 2, and MiaPaca 2), characterized by different K-ras gene status and RAF/MEK/ERK profile. Sorafenib exerted a strong anti-proliferative effect independently of RAS/RAF/MEK/ERK and induced various degrees of apoptosis in the cell lines. The mechanisms involved were explored in detail in t3m4 and Capan 1, in which sorafenib induced the highest and lowest levels of apoptosis, respectively. In t3m4, the RAF/AKT/STAT-3 rather than the RAF/MEK/ERK pathway was involved, whereas in Capan 1 cells there was a strong decrease in pMEK and pERK which was not accompanied by an important reduction in RAF, AKT, and STAT-3 proteins or in their phosphorylation. Moreover, U0126-induced MEK inhibition did not induce apoptosis in any cell line, reinforcing the hypothesis of a MEK/ERK-independent mechanism of sorafenib activity. Mcl-1 appears to play a crucial role in sorafenib-induced apoptosis. In fact, both protein and mRNA were downregulated in t3m4 and upregulated in Capan 1, in which siRNA-induced silencing resulted in the same level of apoptosis as observed in t3m4. Our results show that sorafenib exerts anti-proliferative and pro-apoptotic activity in pancreatic cancer cells. Used singly or in combination with other drugs, it could therefore represent valid treatment for pancreatic cancer.